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Abstract of JP 11026433 (A) 
PROBLEM TO BE SOLVED: To realize a highly 
accurate plasma processing, wherein a dissociation 
reaction in a plasma is suppressed. SOLUTION: 
Provided in a plasma -generating chamber 1 a high- 
density plasma source, e.g. an inductively coupled 
type plasma source using a multiple spiral coil 3, a 
power supply 5 is modulated in an on/off manner by 
a pulse generator 11 for feeding a high-frequency 
power to the plasma source. Its modulation period is 
provided within the range of 20 -200 Smu s and its 
ON time/ modulation period within the range of 0.3- 
0.7, or controlling its modulation period within the 
range of 20-200 &mu s and varying in time its ON 
time/modulation period, an etching processing 
method can be performed at a high speed and with 
high accuracy. 




Data supplied from th 



espacenet database — Worldwide 



http://v3.espacenetxom/pubK^ 08/17/10 



(19)E!#!f#fW (JP) (12) & §§ §^ & $g (A) <H)!|$Mli&lllPt 

#i§PRl -26433 

(43) 0 «1 1¥ (1999) 1.8290 

(51) IntCl. 6 Mffiff F I 

H0 1L 21/3065 H0 1L 21/302 A 

H0 5H 1/46 H0 5H 1/46 M 



&&m$ m&mco&e ol (46© 



(21)tMPt MfB7 177071 




00000U843 












C290UMB 9^(1997) 7/3 2 0 




*»»K«rtfiWi#isi 








# a® 
























































*i©iWiOT#piri#i*i 






(74)ftSA 







(54) mmo&im -fyx^mmm 



(57) 




1 1 



1 ^Xvg-JSS 
7 -Sx/n 



(2) 



«f#F 1 1-26433 



itmm i ] Mmmmiisztitzmtfx* . trie* 

£o. i-o. smmkth^tmmttiTyx 

^-ymrn^vi^ o . i—o. 8<7)mmMzitix . 
o. 3-0. 7(ommk't&z.b£mkt-t&m& 

mmcDTyx^mm-m. 

^fcttf&§ Kh Hffltokh t J: o r 5 Xv-ffc l , ^« 
*}STS>-?T. MfE»Ji««:M:ty:t7^flU ItlS 

mmmzmtzitxmmmmmt&z t mmt 

-?-t, MiB^n^m^s-^-y^y^fiL. itis 
Kjg^m^co^- y =t 7S»wa«t*«- & * y vmvm 

to. 1-0. 8cotEffl^fHtraWt^t§-(i:T«iieiS 

s i t mmtt&Tyx-ztimijm. 

j-ymwicow&z o . i-o. s«fffli*ifcfUT, 

o. 3-0. 7<7)mmntt&zkmmktmwim 

4§mcDTyx-?mmir&, 

m%me ] *!wx}j<&*y*73ffim& 20 v 

3, 4 £ fc{ 4 5 ffittor 5 X V «BK&j£ . 
[000 1] 

[0002] 

i-yf^ Wllsmn/zibnzjivfVy^ 7°yX 
VCVD. -f^ygEAtS, «*3ri:£^Tfflv^;fiT^ 

fcjt U: ^-y jfteov vCR^f* . F 5 -f x 

'y^y^W«fcLTftt£<fflV^tlT^I>KJStt'f^ 
yx 7 fy/ (vvb>9>6 s R I E ) {4, 3i33r#XcD« 

[0003] KMM^yx.yf-y^fcfcvvtkt fltiH 



X'fohff. ^fcfe«47°5XY4>T<7M * y<50iM& 

fc tfTOrc** . -f * yco^-fitt^it^ 
*t{4, Tyx-?m.mwmEi]iti&<i. A*y<n 

Wl iff g£*£ j&*3&SWC& § A* N r 5 

x-?mmm&T lx 7 fy»« < t u 3 rih 

[0004] ^0*ffSfc LTP^^ST^Xv^g^ 
3 yMT9Xv^a^co«t?^7°5X-7^g^SA 

ztryot>&. nmmryx-zimit. wkip$>g>w 

'iWWLR I Ei£«=Jt<i 0fS-l 0 OlgSKe^fi 
W5>X-?£fMrC# . mUfi 1 / 1 0fr$> 1 / 1 0 0 

x^y^TtK^ft^fu,, 

[0005] 

5 1 LTKA$ti?tft*<7)r7XvS!iS*)Sfc*3^T 

ffitL-c. «*^Av^r5Xvrn-fex (Wiar. 

WBPF6 - 2 6 7 9 0 0-f j&qeg&fvcn 

■s. 

[0006] ZC0JVl-X7°yX-?7°ti-kXl±^ 7°yX~? 

^mmmmmti (rf> ^f;wicfc»L, 

«A«^lP B 1fc^7fflrBltlg}tl> ^ X\ 7'y X~?tpCD 

So Wfc, K««X7f-y/fcfeV^T{4, ^coSfKtt 
&«S±T\ i?f y^e^W^HK^JSfcMW 

hyitxim^&iumth&mtfhh. 

[000 7] Ift^t. *3S^<0@W(4 % 
[0008] 

[f»»$t£*:tf>?)#K] ±iBI»Ji?&W.:46 
yNVL-xr^XvTo-fextfcftSA^x^pA^^ 
-?fcJ;9t?g«£WU asiWcDCWTo-fex 

[0009] 

{4. aassfciHfcwt 



(3) 



#!rW 1 1-26433 



^TMsmmmmmxt & yyx-?mmmxfo ~> 
x. isj$imji**y*7$m?&zbki. nsm&x 

*>mm/$mmmtm-t) &o. i~o. acommt 

[0010] Hftte, ffi»WSK«l««**«inS-li:S 
§fc J; -5 TRJ6^xoJBaiR)6iWf6tr . £ OflffltK JSSA 

^r^x^itco*!-^ af^sf^awt&aATctt. sift 

[0011] #WjB"C»i. IISK«WH*P B Wtt^ 

mm (=ta— r -fit) ^ajLTv^s. 
[0012] mm<vmm2mmmmii. mem 1 

1~0. SOiellfcfUT, 0. 3—0. 7bLX» 

mmwcm) ztyty^mth ztti. wz#y mm 
/mMMmmmmiz^t^xmm-ti z. 1 &mt 

LXK&. 

[0013] M*«l KiaRSiifcfffiBfciJV^Ttt. ft 

v -mat i £ ft v ^ 5 s^wmk*** fcfis 

L t) ft v \ tr L m 

m&^mmzi. ~> x\mmt<D\&< x >y ^waK^m 

tSEftS-fr* £ T\ fS3£R«x -v^yrmimTb 
[0014] lW<JjI4 fciEtt<0?&i?BMU IM 1 fcffitt 

§ titzmm t x , R-seH* imi-t * Rfe^j ^x. 

/mm*o. 1-0. 8<omrnm£m.$it 
ximtizk^<mkLx^i. mwsmtvmi 

(4. mm4izmmztitz%mi,ztsux, *>tm/& 
mmmzo. 1-0. s^KBtfUT, 0. 3-0. 

7kLX^i. 

[0015] m*JS6fc!2tt3*ifc$H8lis fftOTIk 
2, 3. 4*fettil*^5t:ffi«S*utfKBfc*^v^ 



m%2 0-2 0 0ufpbM%.lX^&* lilT, WJIO 

cm 1 wmmcommo m 1 (4*»w<^» 1 <nmwwm, 
izm&yyx-?3i>vi-ymw ( F7^i7f^ 
m > ^m&^-tmmxhh. ^mma. mm^u 
^zkhryx^mMi^zim^fixm , 
>rt-\mm&tix\^h. $xMAn2fr^ 

miimitmx. ~yi~y?coi§£. chf 3 (50 

%) /C 4 F 8 (5 0%) 0M&tfX$* 50s cc 
m % 5PaSSfcSA-tSo 
[0016] r^XviftS 1 t539R*WTT±»fc 
MV-mfhtltzVJl^XJ'V yjua-f )1<3I,Z, v.yf-y 
^0»4 * ^ L T T 5 X-74jtm«JiI»mji 5 J: D ftiS 

t**TSft. Mflt^S^XA?!! -?)\>1-X)My)V 
kmrt m X'TMMM 8 ifcflbWu ??f 

9 LT^'-f rxfflftMRS«S 1 0 i 

tt, 7°7Xv«fflftJs?«?S5 fcAy rxfflftjgism 
m 1 oi,zxy$7m§wvuxia^tfmt>ti&wmz% 

-oX^l. 

[0017] m2\&c\<n%yjc7n)Vx^M^yX—$> 

is x xf&m^y*-? <ommmt(?)Wpmx%h . H2 
( a ) tecm<mmm,jj (mm. 13. 5 6mh 
z > -roftjgi&m^ji. hh ( b ) <t)^ph 

A-^xtJ: 13 N HH ( c ) i^-T i -5 fc3j->-*7|EiB§ 
iii. %m^y*-?blXli. *y«Hl. *7«rlSfe 

[0018} ^H«I«^ 1 0 1 0 0 0 ufpb Ltz 

7°yx^my-%7\zmt.x'm-m&\i. 112 

( d ) d t^k't-S.^s r7X'v4i(7)5i>'^;l/c7)# 
#{ilm#Jil±t, sailiHtBiHi&^t*^. U^' 
oTs ^^/WSfttts HH ( e > teiS-f J 3 fcSEStH 
ffl*3itT-^**. RSI ( e ) 4>» IMC 
F 2 5^;K0af*S*L, «5tRJ4CF5y*/K0aP« 

[0019] H3 is&wmm 1 <osest<w«fc:*jJts 

CHF 3 (5 0%)/C 4 F 8 (5 0%)r7Xv*^ 

cf5^;k cf 2 5^/Koafft<o*8sraeft;&^- 

fifttiarftS. ClOHtt, 1SB*SAAV-1 5 0 0W, 

fa t -f JtJi 5 o%x*-~ i fiz. tfthmm^m&A^ 

V-7 5 OWf— SCOT, A°^X^iijafi|fcJ;|,7^ 

ivm^mnrnt^Lx^h. L<omt^, cwmfc 

CFj 7^/^,K^*^LTV^O*%^|. 0 
[0020] £O9y*;Wlsa<0^fttt, fttfXipbff) 



(4) 



#lfWl 1-26433 



IfflMZti. *<3i6*» CF 2 5i^;M&*#ffi*tWfc 

[002 1] .ro^s^HSfl-oitttti. x-yf-y/# 
ttt*S*»«*aa^-. H4ii, H3fc[iI-^frT-<7) 
AVl^SMPJfc J; |> C H F 3 ( 5 0 % ) /C 4 F 
8 (50%) r^Xv+toBPSGx-yf-y^TafflSfiJ: 
Wo 1 y-S i (^i/^yrjy) ffliWI:^ 

■tmwx-m. mmm<%&£W,K 
mz. cf 2 y-'jA^m&^mMb, x-yf-y^ 

L/CV*£>„ 

[0022] ZtitX\ Wi&*8&tW?*~?b 
LTCF7y*;K CF 2 yiS$)l, 3Si.WPQm&S> 

/k*ssi<o*6sa»s>i4c f 2 ? t JiiAqi8&fe&&wm 

"ZtbhZ.kifi&Si£tlh. &iS, £*W£fi, 2 0/t» 

-2oo ^^^iffliffli^t^e^T-'fes i t ^'^A 1 

4. 

[ 0 0 2 3 ] 115(4, WffikWV- 1 5 0 0W\ rt)V 
XtSAfffl 1 0 0 juSMgOT* 7* a-t ifcfc J: & C 
HF 3 (5 0%) /C 4 F 8 (5 0%)7"7X74"»C 
F^i^k CF 2 5^;K0»flS&ft&^1*ttEI'e 

jet l v ico^tfc{iPtr H w%jaA^v-^-fk z 

A^XgEflOtfcCWIfoCF^^/k CFj^^^ 
©IMft^St. sfirfc. icpfcfi, 4yy?hV ■ 

tivrivY ■ yyx~? mmk^Tyx-?) co^xh 

[0024] Ztll>COimifrt>hfrZ>£dl,Z, y-JivV 

m&com±mm^r *-f <r c wb# 

0-8 0%T'& Sit H7i4, H5fc|3)-* 
tttWTa-fwJtfciiCHFs (50%) /C 4 F 

a (50%) r^xv+oBPSGx-yf-y^^tftfeJ: 

t«Pol y-S iSm<0^£jS*r*8ttH"C*S. 

fi-f -f ifcSSftfcJ: 0 c wo*^ ya;W&*3&fc#K 

u ftLWRixxv+yrmtfSMkLx^*. as 
cf^^/k cf 2 yifjjMi. mmum 
mtixmi. x>yi->ymzmmzt4 

i.X/FE^Slk co^yyxX\ x-y 

?&. ■tfthib. yis*mm4^mTa.-T<ik 
mxn^-vi-y^m.ii^ ^tfmuk&'te <. ?^ 



«*ffi3*»J±, -f #>*«ktfFffi^£i<3aifcfe-&vvc 

# i a*S^fc{±CWB#J; 0 y-Jijivmm-k* 

w $ymm/mm= o . i~o. 

=Sr*J, CWBf 

-o. ix* 

[0025] cm 2 nmmmm } & i commmm.\,z 
*jwn±, mmmnjjcD?s-y?t7miiz£ ox-y^y?- 

*S i fc3ra^*»t*-5^*». *H<^M^x -y +yy 

tciswc i&t«.x <7)mmnzhtz o t « v * sxitt-® 

iMiifc J: ^ T Ha»UbWS< x 7 i-y^m 

mm^Vrxmmtmm*. -»Rft£ zktmt 

'U*»&#*>.5. MiJ4\ B8<^y;t7A;kx£1lA° 

fc, fa— r-fJt&WiaWfc^ffcS-frT, ^-fyx-yf- 
y^'iilxf^-^-X'vi-yycoWJMcoo-h. 
-x -y f-y ^<oiSfc<o»ifi®?5r*fr Srffl ^ & d fc # 
HT»r * & . =3ri3 s 0 8 tfe ^"C s ( a ) W WX$ffl 

mcoTJ.-T 4 itcomtztF l, ( b ) {i/t/^saw* 

c05^;^goSS€Sr*t. ( c ) WWTSffltfr) 

x-y ^yymmi xi/mwstomkz^ix ^ . 

[002 6] &i3, d^tt^STIi:, *V«Ha/SE 
HJIIJffl&0. 1-0. 8<0«HTs «BIWtS«tS-&5 

dfc^MHJ!tTv^^\ 4-yBtB/^p]iIM§0. 1- 

0 . smmHzmfct&mm< . *ym/$s» 
m%±m(7)$mmmzmt%*kx & <t v \ o t o , 

i«SQ6<03Kffl«i. *VB#ISl^aiiJSW*i$IBIWfc35ft; 
£■£•5 CitfcJ; Dx-y f-v^0»K*SSg-*-S i k tfX'% 

ht^oztimmix^i. 

[0027] C»3<O^Sfi<^)3KIK3 S2«Wli; 
i3V^Tii, ^l^t<7)»@«Sa^«tJPX.T s * 

x -y f - y in&j&MrT t mmmm ! ¥Tx-^mm,mm^ 
# m§ * v vfcftfcssB/ n°7 ^ - ^ to 0 %^ymfm^- 

[0028] 

&**y®R/$®mn=Q. i~o. s^htv^ 
^SSSSff -5 i k t J: 0 9 *j*>w&m3£*m9rc£ , 

ftftft^rx -y ^- y ^sm-cS S . 4 fc » * >-b#PbV^ 



(5) 



#HPF 1 1-26433 



i. 

[Hi ] ifwmm<vmmmm<vT7x^mm?& 
[02 ] *wmmi<DmmmM<7)T?x-?mmm 

fcfc { t S ^ >• :* 7 ^p; \° 7 X - i> & X T/#«; ■? y 
* - * OBSBBWfcoKWHf* § . 

[H3 3 ifwmw, i mmmm^ryx^mmum 

£S3ftlMXSfflmi£3i & C H F 3 ( 5 0%) /C 
4 F 8 (5 0%) r^Xvcf^CF^'tf/k CF 2 7 

[H4 3 *wmmicvmmmm<7)yyx^mm;m 

fcfcitSAVk^flJf tjfcj: !>CHF 3 ( 5 0% ) /c 
4 F 8 (5 0%) 7°7Xv+^BPSGx- y f-y^aK 
*J J: tWP o 1 y - S i S!Kj£^fc£*t#tt0T'* 
S. 

[H 5 ] *m&m 1 mmmm<^ryx-?mm^m 

k&ft&'Vl'ZSmfz.-T -f Jtfc i * C H F a (50 
%) /C 4 F 8 (5 0%) r5X74»WCF9-^;K 
CF 2 5^A^»Jj@Wt&*t1*ttBlTife*. 

[H6 3 mmm&x i c p^-*& a**^^ 

i^mm^mm^ryx^m&j'mzisni^ivx^m 



PtfcCWPtOCHFs (50%) /C 4 F 8 (50%) 

T^xvtfocF^s^yk cf 2 ^^^o^S^t; 

[073 *mxom 1 <vmmmm<DTyx^>mim 

izisft&wuz^T jl-t < MzXh CHF 3 (50 
%)/C 4 F 8 (50%) r5Xvtf»<0BPSGXyf- 

^^oastjitmp o 1 y-s i 

[08 3 *fS^^2<^atco»»<07'?XvSBiKa 

1 r^x^^jSM 

2 #XSAP 

3 -^tHxa-O;!^^ 

4 V-yf-^W 

5 mM-mmn 

6 7°7X"? 

7 >)IA 



AVlxXf&MI 



[013 



4 5 11 





4 ivi-uimtt 



mmm 



(6) 



*5rB8¥ 11-264 



100 1000 cw 




1000 cw 

'ifrximmm (urn 





500 1000 1500 
B#Pfl¥tfl}£AieP/\°7-(W) 




20 40 60 80 100 
f a-f -fit (%) 



